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1020030010309 %^ ''^^}: 2003/3/29 

^ TiC, TiCN TiC+Ni(Co. Al), TiCN+Ni(Co, Al) ^n]^ uj- 

^^^aj-^o)) ^tb ^^SAi, ^Ssl-E^E]-^ (TiC 14)4 'S^^iiiS] ^^-g-°fl^ ^1 

«:€^>-§- ^ ^V^^l-^ '^.l^^ ^^1- Mg^ 'g5]-4^i'il'S^(MgCl2)-i: ^^l^f; 

Qfl>^o^ Mgssl- MgCl2«^l ^i^l-g-7lS.^Bl TiC ^ TiCN TiC ^ TiCN<Hl 

^^^^^(Ni. Co, Al)ol ^^^1-^ ^^^1-^ ^^^£1^ ^^<a 

^'^i ^tb TiCTii M-i:.^^^^^ ^^^^cJ-'^^ ^i^ttq-. 

i^h=.xi]B\ 3.7]2] TiC ^ TiCN ^^1 TiC ^ TiCN«fl Ni . Co, Al 
°1 ^^^^^-i: ^^^^ ^ Si^-^ SZcf. 

H 1 

■^^•i^^'^, v+i^^W^, ElEl-^n«H^, ElEf^7mi4olE5^-olH 
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1020030010309 #^ ^^^1-: 2003/3/29 

^^<i^^>^<Hl ^o}o]^]:^] i^-i^^^^^ {METHOD FOR MANUFACTURING 

NANOPHASE TIC COMPOSITE POWDERS BY METALLOTHERMIC REDUCTION} 

^ ^^s; 

£ 4^ ^ ^^^<^1 til-el- TiC ^^^^^Ei ^^^^ 

£ 5^ ^ ^^<=^] ^^^^ TiC ^^l-^^>^i=>l^ ^V^s; 

£ 6^ ^ ^^<^1 4€r TiCN ^^^<^1 9X^>>A -§--§- ^>ZLVil^C.^S!l 

5. 7^ ^ ^Tgofl oj-el- ^A^^ TiCN ^'SS.-^&l 

£ 8^ ^ nj-Hl- TiCN ^^2^ ^a>^;j^1.^d1^ ^1-^3E; 

£ 9^ ^ ^^^011 TiC-Ni 9X^^^ -§-§- '^l-nMI^-M^sl 3: 
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1020030010309 %^ ^^Y- 2003/3/29 

£ 10^ ^ ^^^] TiC-Ni ^>^>^Dl;g o.^ 

^>^£: 

S. 11^ ^ ^^^] ^^^^ TiC-Ni ^^^^*>flAi #:=§t!: S^^sfl^H; 

i 12^ ^ ^'^<^1 TiC-Ni ^^V^^^V^o]^ ^V^S^^m-. 

<13> ^ ^^^^€^<^1 ^t!: TiCTll M-hl^t^^^ ^^^«o^'^<^l ^tt ^^^^i, 

4 ^>H1*>711^ TiC. TiCN TiC+Ni(Co, Al), TiCN+Ni(Co, AO ^^^1 ^ M-i^ 

4^^^^ Jl^^^^l^^i ^^1^ ^^^^1-^ ^^'i«r^^<^l ^tb TiCT^l M-i:! 

<14> ^a>^ o.^. TiC ^ TiCN ^'^^ WC/Co ^^^^S^ ji^ ^£ ^ ifli^>2- 7fl 

>a*>7l ^7} ^S-S. ^}-%-S\7]S. St!- Ni -^31- ^ 

1- ^ ^7] ^M-^^^S. ^^^t}p\] ^^l-g-^cf. 

<15> 7]^^ TiC ^ TiCN ^'^^ ^^^^ci-'g^S.^ <^l^VS)-ElEl:(Ti02)^ ^-^/^^-^l^l^ 

Ti ^ TiH2 ^ ^>^^^^^^(Self Heated Sintering), ^-^^^ 

(Sol-Gel Process) ^ 7]:^]^ ^^5|-(Mechanical Alloying; MA)^ ^o] 7fl^5l<H ^4. 
<i6> ZLe^i4, cf^a]. ^^l^o] ojo^ ^v^sl-^i-c-ll ^ 
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m 

1020030010309 %:% "^A- 2003/3/29 

. <i7> <^i'a:^Ej^si %%/%^^^ ^£7> 2000 r 71-^0.^ ^i^^i ^ 

o> ^^^t)^^ ^A]^o] $X^v^, Ti ^ TiH2 % ol-g-tb ^^^^^ ^ 

l^^^'^^ ^71 ^^^] ElEl--^ ^^)» A>^*l-7l nfl^oll ^\2^yi\7\ 

^^^\^ tll-g-^Vo^ oj^, ^ 71^1^^^^'^ -f-Sl ^^^^ 

<18> >^7l^ 4z^-sl &^4><^1 TiCxOy TiCxNyOz^^ 

^tb TiC ^ ^tb <a^>aL7l# ^7l ^t!- ^11^^^ -2- 

<19> ^7]^ ^^1^1:^ «M^]-7l ^^H. ^ ^^^^ 'SSI-^B}^^ -gsl-^ri^ ^-§-'25i^ 

;^1S3:H '=>]S.^^] ^l7l^>^ «:^^1]<^I ^>ZLvil^ SE^ ^V^i-il^tJ-^ -g-^ofl 

^'a*><==^ 'S^isq- «V-§-^ 'S^p>ZLtil# ^^^^ ^iTl^H TiC ^ TiCN TiC ^ TiCN<^l 
^^^^^-^l Ni. Al, Co^^^^^l TiCTil ^^^^ ^ 9X^ 

'^<^1 TiCTll M-i^^^^^ ^^J^J-'^* ^l^^V^t-ll n ^^o] oicf 

<20> >^l-7ltb -^^^ ^^^SV71 ^ '§2|-ElEl-^(TiCl4)4 S}-^^^ 

^-§-€ 'a3il-g-7lofl ^7] ^3qi-g-7Hl^i '^Vni-ll^ ^-^ ^-§- ^ 
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1020030010309 ^^>: 2003/3/29 

Mg5f MgCl2<='1 'g^l-g-^lS-^E-l TiC ^^^1-^ ^^IS ^^^5]^ ^1- 

<21> ^ ^i^^ Aj-7] «g^ElEl-^(TiCl4)4 *^2|-Ei:^» -§-«fl*><>^ ^^-§-^# 

^TjloflA-l, ^V7l <gsi-^:ii ^i^±S. CCI4 C2C141- <^]-§-5>^ ^^1-2.^ ^I" 

<22> ^ ^ig^ '9^B)B|-^(TiCl4)3)- ^^-§-^* 

^^]^ ^Sl-E^Ei-^CTiCU) 11- tflwl ^1-71 <^5l-^:ii(CCl4 C2Cl4)7V 

1.05-1.15^5. ^^*}<^ -§-*ll*]-^ ^^1-^^ ^1-^ ^^^^r^^'^l TiCn 

^^^^ ^^a^J-'^^ ^l^*>7fl ^Cf. 

<23> sEt!-, ^ ^^7l ^sl-ElHl-^CTiCU)^!- «g5|-E3:^fil ^^-§-^^ ^V^^il-ffCMg) 

10-20g/min^S ^^^S. t}^ ^^*i«r€^<>11 ^tt TiC^l ^-i^^-t^^^ 

<24> ^ ^x^^ ^7] P>ZLVil^(Mg) -g-^o] ^-g-SjigAi ^^7]S. -fr^l^ ^5^1-g-7l 

^ ^^^l-efl<^l^i 200 7>^ 1A]^V cf-g-, ol.s^7V^l- l.l7l<il-o.^ ^^t!: 

^, ^ 850TC o1>^o.s. 7l-«i^H ^^t^-^'S'^l ^tb TiC 

<25> Stb. ^ ^^^^ l-*^^ ^^7lS 'a^l-g-7Hl ^-g-Sl^ °>Iltil#(Mg) 
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1020030010309 #^ ^^f: 2003/3/29 

<26> ^ ^Vt^^ ^7] ^^7lS 'a^l-§-7loll ^-g-S)^ "V^Htll-g^CMg) 

■%-^o] ^€(Ni). ^^^E(Co), «a:^n]^(Al) ^oflAi ^o]s, ^>i4 ol>^o^ j£^s:> 

^ oi-nuii^ ^^-§-^^ #^*i^^'^<>il TiC;^l M-ic^^^^ 

<27> *>^, ^ ^t^^ "SSI-El B]-^(TiCl4)3l- <g2|-Hi:^l- -g-efl^H €^-g-^-!j-a: ^1S^>^ 

^n^; ^^^«-«^ ^4l(N2) ^^7lS. -^^^ISl^A^. t>>ZLVil#(Mg) -g-^o] 

<S^n]-ZLtil^(MgCl2)* ^#*>^ ^^15*1-; ^ol-7l <^^^^ MgSf MgCl2^1 

^3^1-§-7lS-^Bl TiCN ^-^^S* sl^^V^ ci-Tfls ^^^s]^ ^^<?1 ^^^^^'^'^l sitl: 

<28> atV. ^ ^^^^ -^^-7] ^S|-ElEl-^(TiCl4)4 "g^^^* ^mi^ ^^-g-^-^^ ^12: 

^^1^ ^^^-^S. ecu C2Cl4» <^l-g-*m 

<29> ^ ^'^^ ^71 *§5)-ElEl-^(TiCl4):4 <§5|-e3:^1- -g-sfl^l-o^ ^^-g-^Jj^ Ails 

^7ll<^lAi, ^7] 'g5l-ElE]-^(TiCl4) 1# Cfly] ^1-71 <gSl-^:i(CCl4 C2Cl4)7l- 

1.05-1.151-5. ^^^H -g-«fl*>^ 

<30> 'S5l-ElEl-^(TiCl4)3l- <g^^4lSl ^^-g-ofl^ ^VH^-il^CMg) -g-^^l ^-g- 

^^^i 1-%A^ ^^7lS. ^3ll-g-7loil ^<a^ nfl ^oi^si- l0-20g/min.^^ Aflo] 

*m B^>^ ^^^^-^'Soil TiCTfl M-ic^^^^ ^^JIJ-S^ 
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1020030010309 %■^ 'U^}' 2003/3/29 

. <31> ^ r^^^ ^7] i:']-Zltil#(Mg) ^%o] ^^^i ^^]^ ^^n^^] 

7} ^^^Ej|6lUi 200t:S. 7>^ 1^1 :l> -B-^lt!: 4-§-. ^^(N2)7>^# l.l7l^o.s ^^tb 
^, 900°C <^l^j--05. 7\<^t}c^ -B-^l^V^ ^^<i^^^«^l S]^ TiCn 

<32> i£tb. ^ ^^^^ IrS-^^ ^^7lS ^3^1-§-7]o11 ^-g-S]^ '^fZLX-ll^CMg) 

^7] <Ss^HlEl-^(TiCl4) ^ 'S^lb^ ll- i^wl 8~141-S. ^-§-£1^ 

<33> St!-. ^ ^^^^ ^^7l l-*^^ ^^71^ ^^l-§-7l^l ^-§-5]^ ol-Ill-i)#(Mg) 

-8-%^ M^(Ni), S^E(Co). t^T^l^CAl) ^<^lAi OI^VO^ A^^^ 

<34> oi^v. -& 'i-^^ n^'^^'^il ifl^H -g^t}-!;!-. 

<35> ^ ^Vig o. ^o.^ ^j- - ^^^V ^O.^. 

'H, ^t^^l- TiCU cfl^ TiCU^I- BflM5l-#^S^l^^(C2Cl4; Tetrachloroethylene) S^ 
sl-lt^CCCU; Carbon Tetrachloride)^ ^>-g-*>^ , ^>^i-il#^ ^J-tb ^-S 

^e]€ H^Ef^ui)- ^41^;^]-^ ^^0.5. TiC 7> ^^oil ^<5lcf. 

<36> ^ZL^^^, ^1-71 el]me]-#S.^<Hl^^(C2Cl4; Tetrachloroethylene)^ A><g5|.o)l^ 

^- 3i1#S^ofl^^ole].jLi ^r].x3^, ^^^^ -19°C, 1211c, Hl^ 1.620^^i. # 

^]S. Al-g-£jD^, ^7] Aj-^gSl-ElrdtCCCU; Carbon Tetrachloride)^ -22.86t:. # 
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1020030010309 %^ 'U:^}: 2003/3/29 

76.679°C. ti]^ 1.542<y ^^JjS] o«^]^a-]^ -§-^1 ^ -g-^] 

<37> (tiV-g-^?^ 11 

TiCU + 2Mg Sponge Ti + 2MgCl2 
<38> olnfl TiCN* ;^lS2r>7l -g-g- nl-ZLtil^S] ^^7] 7>^S->«1 ^i(N2)l- 

5^^, at!: TiC+Ni(Co. Al) ^^1 TiCN+Ni(Co, Al) ^^^l* :^]2i^}7] ^^flA-^ ^ 

nfzLi-il^cH^ Mg-Ni(Co, Al)^9-* >^>-g-sr>514. 
<39> TiCx<^]Ai x7> 0.54oflx-]«-E^ l>7l-;^l^ '^^•Hl^i oio] ^^^^s(Cubic)^ 

<40> ttj-e^-A-l <^^^ ^^6\]A^ Ai^o.g.^ TiCO.9 <^1^ 

<4i> 7]^9] i^^l ^^cHjAi^ ^l-zitll'^ -g-§-^£(690t:) 1^ 

0^:^31- ^X]c>\] s.^ ^^^^7} ^1 ^1-2. oil :EiJ( Stoichiometric; S^^^ 

<42> ^7]9\. >iS.ol^l^0ilElJ 3,A^d\] u]^!^ ^Att ^T^^ 

'^]^^ ^^^^ >^l^sl-c^ TiC7^1 M-i^^^^'a:^ ^^^^V^x:!-. 
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1020030010309 %^ 'U^}: 2003/3/29 

<43> TiCl45+ CCUC^^ C2CI4) ^^-§-°-Ji* Mg Co, Al, Ni ^J^^-^il^i ^o]s. 

*V^^ ^^^<^1 Mg^^o] ^o}ox^ r^^^ ^7] ifl^S. ^<a*>c^. olnfl ^3il-g-7l 

MgCl2^ TiCU CxCU ne^Jl TiC Ti 2^ C 2^ ^^^1 ^^t)-^ o. 

;^1S<3-A1<^1 Tfl^H £ 21- %^^<^ ^A^-^M ^1=1-. 

<46> ^ ^rgofl ioj^ tb ^7] S( la, 15)7]- <y:^ol] ^^1e1<H oJo. 

o^. S'S^Hl^i €7lS(la)7f ^^^1^ ^^7} €:^H].^Al>,e^olP^, il-^o]] ^^1^ 

^7lS.(lb) ^^7> Al^t^olrf. 
<47> «-^^>-g- Al^E^oflA-l :&^a]--§-ol ^^£11^, v^z]- ^ til--g-g-7l(4a)l- 

Al>,Eflo^ ^7l^(lb)<Hl ^a^5rH Mg ^ MgCl2l- 7}^^^S. y^]7]t}?]] ^t:f. 
<48> #^^>-§- ^]^^^ ^"^^l"^, -f^ ^^^t!- ^7lS.(la)2l ^7l]l- ^-^^V 

-g-on«j^(8)^ -g^ElBl-^ ^ <g^E}.^ -g-^o] -g-?flS(10)i4 9^^S\c] ^cf. 

-^Ajoil, ^7lS.(la) vfl^o^ ^711- ^^Al?^^^ ^^^^(16a)7> <?!^£lc>1 ^^i^ . 
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1020030010309 #^ ^^>: 2003/3/29 

<50> ^7] ^7lS(la)5l §71] ^ -§--§- nl-zii.il't(2)S] ^^1^ ^ SX^^ ^^cH 

(5.6)7V ^H:^1(7)s1- 

<5i> ^7lS.(la)«^l ">^i-il# ^=7> ^-g-^ ?}-^-§-7l(4a)l- ^J-^i-t!: ^7] 

S a7fl7> 7l'a* -^^l^VS^ ^^^S(16a)7> <a^^ ^§olAj.o] ^^£1- 
-^^l^>'a, ^H#^(11)^S^B1 ^%^^7}^^7\ ^^s\o] ^7l^(la)l- <U^^^ <=>]^^ 
'a-7l<4 ^o] ^^V^ ^7lS. ^^7l7l- ^7lS.(la)l- 7>t^l^ 

<52> ^1-71 -§-?!^'i-ti (8)1- 7ll«j-5:H -g-^2:(10)S.-^E^ ^$^^^^3^ ^tJ-§-^ 

<53> «:^«V-S-ol ^S-Slol ^SSj'a. c-^^^l Mg ^ ^-§-1-^ MgCl2-8-^* ^7l(4a) «V^- 

o.^ 'ioiSLB^ ^Tltl: Mg'?]- 4^-%-t}7]] o]n}) Mg^ MgCl2^ Wl^^Vojs ol^l- 

<54> .y-7lfi)- ^o] c^-^o^ o^wo^ Mg ^ «]:-§-l-^ MgCl2-§-^* ^1;^^>^. ^IS^ TiC ^ 
^^1 1:^^ M]-^7l^oil Dl^o^ Mg 4 MgCl2'L>ol ^^^V^l S)^, o] pJ^o^ Mg^i- MgCl2 

<55> ^-gy}--!- Al^Ejo^ «]:^-§-7l(4a)l- aig^J-sl 51-^ Al>;E|o. 

S ^7]S.(lb)'^l 4w. ^ 900-1000°C, 10-2torr ^:^<=>W^ ^"E-^^t}^ 

^ Mg ^ MgCl2^ 7l5}-£lo^ ^l^^^Sl -^V^oll ^^^^-^ ^^^(14)71- cri^ 

-§-^-§-71(12) vfl^ofl S.^ ^^il3)^o] ^l7l£]o1^1^ ^olD^, o]^7ll l"^ 
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1020030010309 ^^ "^^V: 2003/3/29 

£. ^ 1000t:«fl>^-1 ^9l ^ ^\^^}'=>M si 5(1 Mg 2}. MgCl2l- ^Sl% SX:n., Mg^ :^m-%- 

<57> o]^]., ^ ^Vr^o^ Wf^^tb ^^1<^1<=>11 ^Tl^H ^^^^ ^ ^^1^^^ <^1-R-<=>11 l^^H 

<58> [^Ajo^l 1] 

<59> ^ it^S^ ^Ajc^l 1^ TiC ^^^^^^^1 Cfl^ ^^HlS-Ai, 7]^ 

<60> («>^<!i| 21 

TiCl4(g) + CCUCg) + 4Mg(l) ^ TiC(s)+4MgCl2(l) 
<6i> TiCU^ CCU^ 99.9% o]^, ^-ti TiC14 l#(189.7g)^ ^wj^V^cl-. CC14^ 

^-f TiCU-S-Cf u^o]- ^aVA^o] ^TflS -g-71 ^A]alO.^ 7l2l- 

-§--§- Pl-HMl-g^sl-o] aV^ofl ^<^^>>^1 ^t}JL -8-7]^ o.^^ ^^-^S. ^-^ ±3. 

^A^o] ^A^arH, ol&)t!: ecu ^^^-y TiC ^^^1-^ ^^1^^^* 

<62> xx^E\A^ CCU^ ^-^ l-i-(149.8g) tflwl 1.051-^ 157. 3g^: ^di^lS. 

t}lL, l#(149.8g) tflw] 1.15#<?1 172. 3g^ ^cfl^l2r>o^ TiCUS]- ^^^f^cf. 
<63> ^7l 'S^ElEl-^Sf ^^-§-^-^^ «-^Al7l^ «r^^ll^ BVZLUil#Sl 

^A] 99.9% olo^ji, olnfl 4^o^ D>ZLtil#^ 97.3g^l ^fl'3-^WL>. 
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o] ^A.;^^ TiCl2 TiCls^ ^^V-^H 7l-^^^ol ^}im^ -§-^^ 

^ ^ 30~60%7> av-g-ofl ^c^CuVzLuil'g' = 0.3-0.6)^ ^ 9X^^ 

<65> ^^7]$]. i^>:iLvil^ ^^(Lump)7l- l-c>^$Z^ <^^HMild SteeD-^S. ^l^]-^ 

^1 ill -§-711- 200 'CS. 7]-^ ^ lA]^ -^^1^ Cf^ Ol-H^ 7l->il- l.l7l«a- 

^ ^£(850~1000°C 7l-<i*l:i::f. 
<66> ^7] n>zivil#ol ^i^l-g-7l7> ^a^£<^l £^*>^ ^ 5^:?V -fr^l ^ 71;^^ 

o]^^H €^-§-'25]* ^7ltfl^S ^^^l7]i:^, ojal] ^cy^s^ 

10~40g/min^ ^s^^^^. 
<67> TiCU^ CCU^ #^ 2^-^ 1361C 78°CS^ o] ^^-§-^<^l ul^^.^ -^-^1 

€ ^V-§-7l ^S^sl^ ^^V^^S. 7]s^^^A^, ^^^-g-^ ^S. D>:=Lu)l^ -g-^ a 

<68> ^. V}zm]t- S^<^l^i MgCl2^ ^^^4 ElEj-^JZ). ^i^^l-^ ^It!: ^ 



35-14 



1020030010309 ^^ ^^}- 2003/3/29 

<69> ^^^-i- ^ -g-71 ifl-^o]]^ Mg^j. MgCl2^ ^^^1 Ml-^l i^^l 1-^ ^Efl 

si TiC ^^m^ ^Efl* ol^Tll sl^cll, o]nfl ^^ty^ oja^ MgCl2^ 7l 

^1^ ^^^HS. 10-2torr«^lAi ^ 3^1^ ^91 ^#*><^ ^l^l^ ^ $X^. 

<70> ^ Cf^^^l TiCfe =^711 ^i|lS]^Cl]. ^cflAj-^S ^dfl ^ 

•a^^ ^ig-oflA-i ^^^^ ^ %^^*>^t:|-. -S-e]^^ ^^>54 ^-y- 

^ £ 3^1 i4Bl-vfl$icf. -g-^S^ ^^^£7> 20g/min c>l3:l-S. ^o}^^^ zlb^JL oV 

-§-^£7> 1000 1C ^7>^ -^el^cii^^ 0.2% ^^^S- ^^«>^ 

TiCo.96 ^^^§<^1 ^ISSlo^Cf. 

<72> 7lBl- ^-f ^syo\] ^T^l^^o] cfle^ 0.1~0.6wt% ^ Fe, 

0.3~0.8wt%^ Mg ZL^iJl 0.1-0.3wt%Sl CI ^^iJl 0.5~1.3wt%^ 

<73> s. 4ofl 1000 ^-S- ^£ ^lelJl lOg/min ^ -g-^ ^#^£o11a-1 ^l^:^ ^^^l-'^l 
t^^ 5)^ 3X11^ ^u2fi- i^E^-^oj^c-il, TiC ^^o^^ ti^^Ji ^^c^, 

<^1^ TiC^ 4.3267A 
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1020030010309 ^^ 2003/3/29 

<75> £ 5^ (A)S.oll^i ^]^o] cf^^A^ ^tfl*y^l-7> nl/-fl<a^>^ ^iflS)^^^^ ^ 

El-^idt4(£ 5^ B). 

<76> St!-, ecu C2CI4I: ^>^^ ^>7l «>-§-^ 3<H1 ^7]t}c^ «]-g-ol o]^ 

<77> [tiV-g-^ 3] 

TiCUCg) + l/2C2Cl4(g) + 3Mg(l) ^ TiC(s) + 3MgCl2(l) 
<78> >^7l 3<^1 v}zLv^]^2] 3/4 S najjl 1/2S. 

<79> TiCl4+l/2C2Cl4-§-^^ AV-g-^>Jl 7]^9] 3.^ ^'^4^}^ *>o^ <go^^ -^A^l- 

TiC^ JIbM ^:^>€^1^ ^>^^ H 5^ (C)£<^1 v+El-i^^i^c-il, <^X\ ^ sOnm ^ 
og;^>37]# ^<:»^^JL %lo.T^, ojufl ^E] ^ ^%=^ CCI4 

<80> [^^l<m 2] 

<8i> ^ ^1^0] ^Ajc^l 2^ ^^^^■^'^'Hl TiCN ^^^^^<^1 cflt!: ^^j'^l^'H, 

TiCo.sNo.S ^^^^ TiCl4+C2Cl4 -§-^-51* ^l-g-^l-^:il. xfl ^^7] 

7>il- o>s^(Ar) tfl^ ^4i(N2)* A>-g-3l-S-2.c^ 7]B[s] ^^^^ TiC ^-^fi)- -^^ 

<82> ^ ^vx^d] nj.^ TiCN cf^^f tiV-o Ai 4011 ^tIstH ^>-§-<^1 
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<83> [tiV-g-^ 4] 

TiCUCg) + l/4C2Cl4(g) + 5/2Mg(l) + (l/4N2(g)) 
<84> ^ TiCo.sNo.sCs) + 5/2MgCl2(l) 

<85> o] ;g Yjci^^ Q2CI4 ^S^^^t Mg 189. 7g, 87. Og ns^Jl 250g S. 

<86> TiCN ^^^^ ^-f TiC 3] ^A^7]^9^^ ^ei Mg ^^<^] ^el^ Ti 1/2C 

^r^±<^] n)-e^- ^^^o] ^7>^# ^ tfl^ 1000 °C ojAj-o] ^ 

B]Jl 20g/min ^l^Vsi ^^^^oflA-l TiCxNO.5 ^^^S. ^cfl^ ^^c>^^^ ^ 

<87> ti]-igoi] E].>i^o^ ;g-o «>o. ^:^c]]A] -o-b:] Ej.^^^ 

TiC0.45~0.55Ny ^SA^ ^^5]^ 9X^^ ^ ^ 91^. 

^dt^^ ^7l-^>^ ^*J=^ ^o]jL SX^t^], <^]5-1^ -S^^ ^1 ^>-S-^iE<^l 

^iStb ^^^^^ #^01 ^4. 

<89> c^]M. ^o] avo. ^^oflAi TiCo.sNo.s ^-^^1-<^1 ^ ^1 

1-^ <^^«1 Octaheral Vacancy ^VbI^S ^cl-. ^ ole.-]^ cf^s^ ^^^^ 

^#^^1 -^E)E3-i7]- Non-stoichiometric TiC ^^S. ^7ll ^-t}-^ ^ ^5-^ 
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nfl^ojcf. TiC o] y^o_g^ TiCN ^^^l-ofl^i^l -^r^^^^ 

<90> 7]^9] TiC ^^^31 ^^s^ 7]^ ^*a*V5a^. 

<91> -g-g- Dl-Zltil-g'O^ ^^7] 7l-^S>^ ^il: Af-g-^oll oj-E^. ^V-g- ^ -g-g-^l-ZLUil 

^ i'S'^l Mg3N2 ^-^^5]^cil o] <ij^>l-^ TiCN ^ ^^^o)] c>]aitb 

<92> £ 7011^ ^A^^ TiCN tUtt x-^ ^^^41- M-E]-xfl^4. ^-§-^-£71- 

ZLB^JL ^oflo^ :g.^^:£7]. ;§ o. TiC0.5N0.5 ^$2^ cy::^^!: sj-^l-o] ^^^s^o^ 

^ SJJl atb ^^sl ^o] ;g 5^ 3^0^ ^<y-^^ TiC ^^3. 

^ # ^ ^-^ol, <^leitb TiCN ^^dl- atb ^ 30~50nm o]^o]^ ^ 

^^^1 ^Efll- i<:^$i:V(£ 8). 
<93> TiCN M-i^<?^^V^ TiC •a 4:^-4 t-l^ ^AV^ ^Efll- ^c^^jL Sl^ti] ol^ TiC 

TiCN^ S^<HlM^l7l- ^7] nfl^olcf. 
<94> [^Ajc^l 3] 

<95> ^ ^t^Sl ^Ajc^l 3^ TiC+Ni(Al. Co)4^^1 ^^1 TiCN+Ni(Al, Co) 

<96> Mg l^^'^^ <^l-§-*H TiC+Ni(Al, Co) ^fl^l TiCN+Ni(Al, Co) 

^^d^>^ ^^^^ ^oM TiC ^ TiCN ^^J«o^^4 7]^^^^ ^'a^VTll ^^^(tiV-g-^S 1000 
°C o]^, -g-^S] ^^^S. 20g/min 01*}.)*^ cfn>, ^3^1-g-7loil -g-^ 
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% ^^^\ZL\.i\^ cfl^^l Mg^^^o]] Ni. Al, Co >^^^f^<HlAi sl-M- o]^^o:\ A^^o] 

Sl^ Mg^^-§-^* A>-g-e>^ 0.0^ , .^Alo^l 3<H1A^^ Ni^^^^o] if-^ Mg-Ni^^ ^ 
^^^115. ^>o^ TiC+Ni ^^^1 ^^^-^ cfl^^i-o.^ *>5i-^i^. :i ^>-S-^ HV-g-^ 55^- ^o] 

<97> [ti}-g-.il 5] 

TiCUCg) + l/2C2Cl4(g) + 3Mg/(Ni)(l) 
<98> ^ TiC(s) + (Ni)(s) + 3MgCl2(l) 

<99> tijr-i-^ 5<^1^-1 Ni^ Al CoSf i:fl^l7l-^^l-7l t^^oj] TiC(s) +Al(s) 

TiC(s) + Co(s)7> ^^^^ ^ $1^ ^A<=>M, ^-§-^1 '^^M-fe ^^711- ^^7}^^ -H-^ls> 

^ TiCN(s) + Al. Ni, Co(s)7"l- ^^^^ =^ ^iT:^-. 

<100> ^7] ^^-g-%<^lHSl f-^^ 5, 12 ^ 18wt % S. ^5|-Al^JI olnfl 

^^l-<Hl^i5l 3L^ TiCo.9 20, 30. 40wt% S. 

9i^iS. 9). 

<ioi> ^ ^^^l-<Hl^i^ ^7l Mg-Ni <^]^^^ Ni ^sj-S. 71-^ 

nf. Mg-Ni -§-^ofl^i -g-^ 7>i^ :@:^<^1^ Mg 'jV 7]c^^n] ^Jl TiC «a;^l-7l- ^^^S]^ 
^> Mg-Ni-MgCl2^ TiC ^;^># ^-U^}?]] ^^]?\] 

<102> $€^-§- ^S. ^ '^1<H1^ z| <i«^ ^^^^ ^ ^7l<y-o^ ^}o]s. Mgs}- 

MgCl2'?]: TiC <a;^>l- ^AlJi 01^ ^cfl^ ^7\] ^cf. 

<103> 14211 DflE-l a.7]2] TiC '^^T.} ^^ofl Ni o] ^JL^H TiC *a^>l- 

^^^1 si-cflA>^v^ ^il) A] TiC TiCN ^^^#4^ ^cHt!- ^^^Efll- 
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^;^1^>J1 Si-2.oi(£ 10^ A) ^^^^ -^^iM: ^nM ^^^VtII ^S.t\JL sX-^o] 

^^ ^^^]^^ ^9i^9X^is. iifil c). 

<104> s. llofl i:flS^-^S. 2oll i:fl^ X-'Jd ^^^41- M-^fifl^fetfl TiC Ni 

^^7} ^ ^-g-* <^ ^ SlJl rii^Sl TiNi #^s:l-5a^^ 

<105> TiC-Ni ^^^1 11^1 nlAil^^l.^T:l;g6flA-1 y(\^o] 

^ 200nin ofl ^?\] ^^t}jL <^ 4^ ^^cj] o]^ xiC S^'^l Ni ^^o] 

<i06> ^^j^ TiC-Co ^ TiC-Al ^^^^^ ^<H>^iS., TiC-Ni ^ ^-f^^- -R- 

Aft!- X-^ 311^31- T^l^flS^KoliEAl)^ q-'?}: Mg-Al^ >^>-§-^}^ 

TiC-Al 4^^H1^-] ^^tbX-^ 5)^ ^fl^-^-fl^i^, "1^2] TisAl #^s:>^i4. 

<107> £ g6\]Aj ^l^o], TiC-Ni, Co, Al f'^^l-'^l^l^ l:^-^^^-^ Mg, 

CI, 0 ^ TiC ^ TiCN si ^A^fil ;g-fs>|. -R-A>^>7ll M-Hl-i3o!:-^i4 Fe 
2~3wt%S ^711 ^^s|^4. 

<i08> o]^ Mg-Ni. Co, Al ^ ^^-§-§- ^V-g-'^l ^ -s^^^ ^^^(Ni, Co, Al)<Hl cfl 

<109> w].^ ;y-ol, ^ ^t^^ ^Hfl^ TiC ^^^^'^^f tlliil^H 4-§-^ ^-Br -f^t!" 
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<110> ;^^^^A^o] 7>^gH (900- 1000 °C) ^^>S1 >^^^o] ^tfl M-i^njE] a7lS^ 

TiC ^ TiCN vfl;^] TiC ^ TiCN<^l Ni . Co, Al ^^^o] s.^^ 4^^^* ^^^^ ^ 

<iii> 1-^, TiC ^ TiCN xfl^l c«^7l<>ll Ni, Co, Al^^^^o] ^-^^ ^^^^^ ^7] ^sw] 

y} ^-11 tl- 'Ssl-ElEl-^ ^ 'SSj-^ibl- ^V-g-srl-cx^ tiling :<J:c}-*l. ^Hl^i^o.^^! ^] 

Still- ^X-1*>7fl - OjcV. 

<ii2> ^j(i>5.ii, ^ 4^ ^^'gSl-l-aaCls, WCI5. BCl3, NbCl5, VCI4 ^ M0CI5 ^ 

^■^-§-§-^^(Mg-Al , Mg-Ni, Mg-Co AV-g-oil 4^ cfoj:^ Refractory 

Carbide/Nitride/Crbonitride ^ ojo^ ^ W^(Ni , Co, Al 7]y^]) 7>^*>^ 

<113> v^^, 71^2^ E^Bf-^ ^^Vo^ ^^^>fl-a.5f -B-A>sr>7)l TiCTj] M-i^^^^^^ cfl 

^^5A>^ ^ o;^o.3j|. :^A1<^1, ^A^^ ol-g-*> Ai^^^o^ ^t^Vo] 7ltfl5] 

^ -yr'^^ <^]^o] 91^. 
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I^^*^ 11 

«5]-E^E^-^(TiCl4)4 ^^^^^ ^IS^fe 

I^^^J- 21 

^^^^S. ecu C2CI4I- <=>l-g-^>^ *m ^^^€-^'^'^1 ^t!- 

31 

^^ElE^-^CTiCU) 1# cfla] >^7l <g^^dt(CCl4 SE^ C2Cl4)7l- 1.05-1. 15#^ 
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^1-71 «SS^E^E]-^(TiCl4)4 "Ssl-^^Sl ^^-g--^^^ ^Vll^il-g^CMg) -S-%o-| 
^^7lS. ^3^1-§-7lo)l n^l 10~20g/minO.^ ^lol*]-^ ^ 

# ^^^^^'^^1 Sit!" TiC^l M-ii^W^^ 

51 

200'CS 7V^ ^:^]^ 4-5-, <>> = ^7}:fil- l.l7l<y-o.^ ^, 1000°C 

ol^eh-^S 7l-^*H ^^1-^5. ^^^^T^'^oll ^t!: TiCTll M-i^^^^ 

I^^^^J- 61 

ElEl-^CTiCU) ^ 'S^^^ 1# cflwl 8-141:^ ^-g-^^ ^^i^S. ^^t^-^ 

I^^^J- 71 
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^7] ^^^^ 'g5^1-§-7l<Hl ^-§-5]^ ^>::iMl^(Mg) -g-t^ q^(Ni). 

S^S(Co), ^^u]w(Al) ^<HMi ^o]s. *>u|- o]>^vo^ ^^^^ S^*>^ ^>iii-il# ^#-§- 

81 

^l-§-7l<Hi ^<^d*m ^^1^; 

^7l MgS]- MgCl2<^l ^i^l-g-7lS.^e1 TiCN ^^^1-^ ^^^m ^ 

:^]S. ^^^^^ ^tb TiC^l M-ii^^^^ 

9] 

^7l <g^BlBl-^(TiCl4)4 '^^^^ll- ^tfl^Vo^ ^^-g-*-^^ ;^l3t*V^ «^ 
^^^^S. ecu C2Cl4» ^1 1!" 

10] 
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*3^ElEl-^(TiCl4) 1-i- tfl«l <S5|-^4i(CCl4 S^fe C2Cl4)7l- 1 .05-1 . 15-i-S ^^^H 

11] 

>S-7l <§^HlE}^(TiCl4)^ ^^-g--^^^ ^>::i^il^(Mg) -g-^o] ^^s]^a-i 

^d5i^^7l^ -^^1^ ^1^1 -8-71 'HI ^ 10~20g/min^S ;^H*]-^ 

12] 

200°CS- 7>^ lA]^ -^xltV cV-e-. €^(N2)7>^1- Llyl^^-o.^ ^, 900°C ^1 

^^o^S. 7><isH -fr^l§>^ ^^i-^S. ^^^M'^'Hl TiCTfl M-i^^W^^ 

13] 

^7l :S^^^7l5- ^l^l-§-7loll ^-g-S]^ ^>rLvil^(Mg) <g S)-El 

H^-^(TiCl4) ^ 1# tflwl 8-14-i-S. ^-g-51^ ^^*i«r€^ 

«11 ^tl: TiCTj] M-i^^^^^ ^^^^J-"^. 
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14] 

^^H(Co), «i^nl^(Al) ^oil^i ^'^-t ^V^ ^^^^ i^s^V^ ^}=L^^]^ ^^-§-^ 



35-26 



1020030010309 



^ 'U^y- 2003/3/29 




35-27 



1020030010309 



*a^V: 2003/3/29 



21 





Solution 




- TiCU + CCI4 

- TiCI^ + C2CI4 















Molten Mg 
in Ar 



Molten Mq 
in N2 



Molten Mq Alloy 
in Ar or N« 



TIC 



Mg, MgCU 



TICN 



MQgNa. Mg, MgClg 



TIC or TiCN + Ni, Co, Al 



Mg, MgClp 




Vacuum 
Separation 





0.8- 
0.4- 
0.0 



' Fixed Carbon 
■ Free Carbon 





• — Fixed Carbon 
5 — Free Carbon 



No o — o 



-| 1 1 1 1 1 1 » 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r—T r 

10 15 20 25 30 35 40 800 850 900 950 1000 1050 1100 1150 



Feeding Rate (g/min.) 



Temperature ( C) 



(A) 



(B) 
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[S. 4] 







• TiC 












< 
































M 

d 








a; 




























1 — 






1 ' 1 ' 


I ^ 1 ' 1 ' 1 



20 30 40 50 60 70 80 

26 
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(C) 
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< 




(A) 



T iCo.aN 0.7 



T iCo.tN 0 3 



TiC 



TiN 




N 1 : 20g/in in, 1 000 C 



N2 : lOg/min. 1 040 C 



T tC O.SON 0.46 



T iC 0.46N 0.5 I 



N3 : 1 Og/m in. 870 C 



TiC 0.S3N 0.34 



40.5 41.0 41.5 



1 1 1 ■ I 

42.0 42.5 43.0 

20 



43.5 44.0 



(B) 
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IS. 8) 




(B) 

[S. 9] 







C 


Fe 


Mg 


CI 


0 


Ni 


Ti 


Form 

of TiC 


total 


fix 


free 


1 


M0-5%Nt 


13.8 


13.5 


0.3 


2.73 


0.25 


0.32 


0.8 


19.8 


Bal. 


TiCo.89 


2 


Mg-12%Ni 


12.0 


11.8 


0.2 


2.20 


0.18 


0.32 


0.9 


31.5 


Ba). 


TiCo.9i 


3 


Mg-18%Ni 


10.2 


10.0 


0.2 


3.10 


0.22 


0.28 


0.9 


40.2 


Ba). 


TiCo.91 


4 


Mg-l2%Co 


11.8 


11.3 


0.5 


2.80 


0.15 


0.15 


0.6 


35.3 


Bat. 


TiCo.92 


5 


Mo-12%AI 


11.2 


11.0 


0.2 


3.38 


0.20 


0.18 


0.9 


34.7 


Bal. 


TiCo.es 


6 


MQ-12%Ni 


11.8 


12.4 


0.4 


2.50 


0.22 


0.32 


0.6 


32.5 


Bal. 


TiCo.sNo.s 


7 


Mo-12%Co 


12.1 


12.3 


0.4 


2.60 


0.24 


0.18 


0.6 


34.4 


Bal. 


TiCo.5No.5 


8 


Mo-12%AI 


11.5 


12.0 


0.3 


3.45 


0.25 


0.17 


0.8 


35.1 


Bal. 


TiCo.5No.5 



• AlSam 6.7,8^ SSS^:)!* ^Xl 
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(A) 
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